Synthesis of gem-dibromoalkene 1a
To a solution of Ph 3 P (5.246 g, 20 mmol) in CH 2 Cl 2 (15 mL) at 0 o C was added CBr 4 (3.316 g, 10 mmol). The reaction mixture was stirred for 10 min before aldehyde 1a (0.601 g, 5 mmol) was added. The reaction was stirred at room temperature for 1 h. After removal of solvent, hexane (30 mL) was added and filtered through Celite. The filtrate was concentrated under reduced pressure. The crude product was purified by flash column chromatography to afford gem-dibromoalkene 1a as a yellow oil (1.325 g, 96%).
General procedure for Pd-catalyzed cross coupling reaction between gem-dibromoalkene and iodobenzene
A mixture of gem-dibromoalkene 1 (0.68 mmol), Cs 2 CO 3 (2.4 mmol) and DMSO (2 ml) was stirred at 115 o C for 15 h. After 1 was completely consumed, iodobenzene (0.4 mmol) and Pd/C (5 mol%) were added and the reaction was deaerated with nitrogen gas and stirred at 80 o C for 25 h. After finished, the reaction was cooled down to room temperature and diluted with ethyl acetate and water for extraction. The combined organic phase from three time extraction was dried over anhydrous MgSO 4 . After removal of the solvent, the residue was subjected to column chromatography on silica gel to obtain alkyne 3 in high purity.
General procedure for Pd-catalyzed cross coupling between gem-dibromoalkene and bromobenzene or p-chloronitrobenzene A mixture of gem-dibromoalkene 1 (0.68 mmol), Cs 2 CO 3 (2.4 mmol) and DMSO (2 ml) was stirred at 115 o C for 15 h. After 1 was completely consumed, bromobenzene 4 or p-chloronitrobenzene (0.4 mmol), Pd(OAc) 2 (5 mol%) and PPh 3 (10 mol%) were added, and the reaction was deaerated with nitrogen gas and stirred at 60 o C or 80 o C for 25 h. After finished, the reaction was cooled down to room temperature and diluted with ethyl acetate and water for extraction. The combined organic phase from three time extraction was dried over anhydrous MgSO 4 . After removal of the solvent, the residue was subjected to column chromatography on silica gel to obtain alkyne 3 in high purity. 
Product characterization

